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(54) FUEL CELL GENERATION FACILITIES 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide fuel cell generation facilities capable of 
suppressing the production of excessive water while sufficiently humidifying a 
solid polymer electrolyte at all times. 

SOLUTION: The fuel cell generation facilities comprise a fuel cell 100 having a 
stack with cells and separators stacked alternately, a steam generator 10 and 
mixture 11a, 11b for mixing an air 1 and a hydrogen 2 supplied from an air 
supply source 101 and a hydrogen supply source 102, respectively, with a steam 
3, a cooling water feeder 20 and condensers 21a, 21b for cooling the air 1 and 
the hydrogen 2 mixed with the steam 3 to control a water content in the air 1 and 
the hydrogen 2, and control means 40 for controlling the steam generator 10 and 
the cooling water feeder 20 in accordance with a loaded condition signal from 
the fuel cell 100 an signals from temperature and humidity sensors 30a, 30b, 
31a, 31b. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The fuel cell with which the eel and the separator were equipped with 
the stack by which two or more laminatings were carried out by turns, An 
oxidation gas supply means to supply oxidation gas to said fuel cell, and a fuel 
gas supply means to supply fuel gas to said fuel cell, the oxidation gas which 
mixes a steam in said oxidation gas supplied from said oxidation gas supply 
means - service water - with a steamy mixing means the fuel gas which mixes 
a steam to said fuel gas supplied from said fuel gas supply means -- service 
water -- with a steamy mixing means based on the signal of the loaded condition 
from said fuel cell, the amount of the steam mixed to said oxidation gas and said 
fuel gas is adjusted as -- said oxidation gas -- service water -- a steamy mixing 
means and said fuel gas - service water - the fuel cell 
generation-of-electrical-energy facility characterized by having the control 
means which controls a steamy mixing means. 
[Claim 2] Said cooling means for fuel gas is controlled to increase the amount of 
the steam mixed to said fuel gas while said control means controls said cooling 



means for oxidation gas in claim 1 to reduce the amount of the steam mixed in 
said oxidation gas, when the load of said fuel cell is large. The fuel cell 
generation-of-electrical-energy facility characterized by controlling said cooling 
means for fuel gas to reduce the amount of the steam mixed to said fuel gas 
while controlling said cooling means for oxidation gas to increase the amount of 
the steam mixed in said oxidation gas, when the load of said fuel cell is small. 
[Claim 3] A cooling means for oxidation gas to adjust the moisture in the 
oxidation gas concerned by cooling said oxidation gas which had said steam 
mixed in claims 1 or 2, It has a cooling means for fuel gas to adjust the moisture 
in the fuel gas concerned by cooling said fuel gas which had said steam mixed. 
The fuel cell generation-of-electrical-energy facility characterized by said control 
means controlling said cooling means for oxidation gas, and said cooling means 
for fuel gas based on the signal of the loaded condition from said fuel cell to cool 
said oxidation gas and said fuel gas. 

[Claim 4] The fuel cell generation-of-electrical-energy facility characterized by for 
said control means controlling said cooling means for oxidation gas to cool said 
oxidation gas when the load of said fuel cell is large, and controlling said cooling 
means for fuel gas in claim 3 to cool said fuel gas when the load of said fuel cell 
is small. 
[Claim 5] A temperature-and-humidity measurement means for supply oxidation 



gas to measure the temperature and humidity of said oxidation gas which are 
supplied to said fuel cell in claims 3 or 4, It has a temperature-and-humidity 
measurement means for supply fuel gas to measure the temperature and 
humidity of said fuel gas which are supplied to said fuel cell. Said control means 
is based on a signal from said temperature-and-humidity measurement means 
for supply oxidation gas, and said temperature-and-humidity measurement 
means for supply fuel gas. said oxidation gas and said fuel gas are made into 
predetermined temperature and humidity -- as - said oxidation gas - service 
water -- a steamy mixing means and said fuel gas - service water -- the fuel cell 
generation-of-electrical-energy facility characterized by controlling a steamy 
mixing means, said cooling means for oxidation gas, and said cooling means for 
fuel gas, respectively. 

[Claim 6] A temperature-and-humidity measurement means for discharge 
oxidation gas to measure the temperature and humidity of said oxidation gas 
which were discharged from said fuel cell in claim 5, It has a 
temperature-and-humidity measurement means for discharge fuel gas to 
measure the temperature and humidity of said fuel gas which were discharged 
from said fuel cell. Said control means is based on a signal from said 
temperature-and-humidity measurement means for discharge oxidation gas, and 
said temperature-and-humidity measurement means for discharge fuel gas. So 



that said oxidation gas by which it is discharged from said fuel cell, and said fuel 
gas may be made into predetermined temperature and humidity Said cooling 
means for oxidation gas, said cooling means for fuel gas, and said oxidization 
gas » service water - a steamy mixing means and said fuel gas -- service water 
the fuel cell generation-of-electrical-energy facility characterized by carrying 
out feedback control of the steamy mixing means, respectively. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to a fuel cell 
generation-of-electrical-energy facility. 
[0002] 

[Description of the Prior Art] If the eel which sandwiched the solid-state 
polyelectrolyte on the oxidation gas pole and the fuel gas pole, and a separator 
are equipped with the stack by which two or more laminatings were carried out 
by turns and oxidation gas and fuel gas are fed in the stack concerned, a 
solid-state polyelectrolyte mold fuel cell The oxidation gas pole of each eel is 



supplied from the oxidation gas-passageway slot where oxidation gas was 
formed in one field of each separator. Power is obtained, when the fuel gas pole 
of each eel is supplied and the oxidation gas (oxygen) concerned and fuel gas 
(hydrogen) react electrochemically in a eel from the fuel gas passage slot where 
fuel gas was formed in the field of another side of each separator. 
[0003] In such a fuel cell, in order for the solid-state polyelectrolyte of each eel in 
a stack to enable migration of a hydrogen ion in the case of a generation of 
electrical energy, it is necessary to fully carry out humidity. For this reason, as 
shown in drawing 4 , the steam generator 110 is connected to oxidation gas 
supply opening and the fuel gas feed hopper of a fuel cell 100 through Mixers 
111a and 111b. By mixing the steam 3 generated by the steam generator 110 to 
oxidation gas 1 and fuel gas 2 with Mixers 111a and 111b, and supplying a 
steam 3 in a fuel cell 100 with oxidation gas 1 and fuel gas 2, respectively He is 
trying to supply moisture to the solid-state polyelectrolyte of each eel in a stack. 
That is, he is trying to use the oxidation gas 1 and fuel gas 2 which are used as a 
raw material of a generation of electrical energy as carrier gas of a steam 3. 
[0004] 

[Problem(s) to be Solved by the Invention] In the fuel cell 100 which was 
mentioned above, while moisture moves to an oxidation gas pole side from a 
fuel gas pole side with migration of the hydrogen ion in the solid-state 



polyelectrolyte of the eel in a stack, water generates to an oxidation gas pole 
side with the reaction of the oxidation gas (oxygen) 1 by the side of the oxidation 
gas pole of a eel, and the above-mentioned hydrogen ion. Thus, although the 
moisture which moves to an oxidation gas pole side, and the moisture generated 
with the reaction will be used for humidification of a solid-state polyelectrolyte 
with the steam 3 mentioned above when the load of a fuel cell 100 is small (at 
the time of low loading), when the load of a fuel cell 100 is large (at the time of a 
heavy load), its amount of the will increase sharply and the amount of surplus 
will condense it by oxidation gas-passageway Mizouchi of a separator. Thus, if 
water condenses by oxidation gas-passageway Mizouchi of a separator, smooth 
circulation of oxidation gas 1 will be barred, the short supply of oxidation gas 1 
will be caused, and a possibility of causing the fall of 
generation-of-electrical-energy capacity will be produced. 
[0005] Since it is such, this invention aims at offering the fuel cell 
generation-of-electrical-energy facility which can suppress generating of 
redundant water, though a solid-state polyelectrolyte is always fully humidified. 
[0006] 

[Means for Solving the Problem] The fuel cell generation-of-electrical-energy 
facility by the first invention for solving the technical problem mentioned above 
The fuel cell with which the eel and the separator were equipped with the stack 



by which two or more laminatings were carried out by turns, An oxidation gas 
supply means to supply oxidation gas to said fuel cell, and a fuel gas supply 
means to supply fuel gas to said fuel cell, the oxidation gas which mixes a steam 
in said oxidation gas supplied from said oxidation gas supply means ~ service 
water -- with a steamy mixing means the fuel gas which mixes a steam to said 
fuel gas supplied from said fuel gas supply means — service water -- with a 
steamy mixing means based on the signal of the loaded condition from said fuel 
cell, the amount of the steam mixed to said oxidation gas and said fuel gas is 
adjusted - as - said oxidation gas -- service water - a steamy mixing means 
and said fuel gas service water - it is characterized by having the control 
means which controls a steamy mixing means. 
[0007] The fuel cell generation-of-electrical-energy facility by the second 
invention is set to the first invention. Said cooling means for fuel gas is controlled 
to increase the amount of the steam mixed to said fuel gas while said control 
means controls said cooling means for oxidation gas to reduce the amount of the 
steam mixed in said oxidation gas, when the load of said fuel cell is large. When 
the load of said fuel cell is small, while controlling said cooling means for 
oxidation gas to increase the amount of the steam mixed in said oxidation gas, it 
is characterized by controlling said cooling means for fuel gas to reduce the 
amount of the steam mixed to said fuel gas. 



[0008] The fuel cell generation-of-electrical-energy facility by the third invention 
is set to the first or the second invention. A cooling means for oxidation gas to 
adjust the moisture in the oxidation gas concerned by cooling said oxidation gas 
which had said steam mixed, It has a cooling means for fuel gas to adjust the 
moisture in the fuel gas concerned by cooling said fuel gas which had said 
steam mixed. Said control means is characterized by controlling said cooling 
means for oxidation gas, and said cooling means for fuel gas based on the 
signal of the loaded condition from said fuel cell to cool said oxidation gas and 
said fuel gas. 

[0009] As for the fuel cell generation-of-electrical-energy facility by the fourth 
invention, it is characterized by for said control means controlling said cooling 
means for oxidation gas to cool said oxidation gas, when the load of said fuel cell 
is large, and controlling said cooling means for fuel gas in the third invention, to 
cool said fuel gas, when the load of said fuel cell is small. 
[0010] The fuel cell generation-of-electrical-energy facility by the fifth invention is 
set to the third or the fourth invention. A temperature-and-humidity measurement 
means for supply oxidation gas to measure the temperature and humidity of said 
oxidation gas which are supplied to said fuel cell, It has a 
temperature-and-humidity measurement means for supply fuel gas to measure 
the temperature and humidity of said fuel gas which are supplied to said fuel cell. 



Said control means is based on a signal from said temperature-and-humidity 
measurement means for supply oxidation gas, and said 
temperature-and-humidity measurement means for supply fuel gas. said 
oxidation gas and said fuel gas are made into predetermined temperature and 
humidity -- as -- said oxidation gas - service water -- a steamy mixing means 
and said fuel gas - service water it is characterized by controlling a steamy 
mixing means, said cooling means for oxidation gas, and said cooling means for 
fuel gas, respectively. 

[0011] The fuel cell generation-of-electrical-energy facility by the sixth invention 
is set to the fifth invention. A temperature-and-humidity measurement means for 
discharge oxidation gas to measure the temperature and humidity of said 
oxidation gas which were discharged from said fuel cell, It has a 
temperature-and-humidity measurement means for discharge fuel gas to 
measure the temperature and humidity of said fuel gas which were discharged 
from said fuel cell. Said control means is based on a signal from said 
temperature-and-humidity measurement means for discharge oxidation gas, and 
said temperature-and-humidity measurement means for discharge fuel gas. So 
that said oxidation gas by which it is discharged from said fuel cell, and said fuel 
gas may be made into predetermined temperature and humidity Said cooling 
means for oxidation gas, said cooling means for fuel gas, and said oxidization 



gas -- service water - a steamy mixing means and said fuel gas - service water 
~ it is characterized by carrying out feedback control of the steamy mixing 
means, respectively. 
[0012] 

[Embodiment of the Invention] The gestalt of implementation of the fuel cell 
generation-of-electrical-energy facility by this invention is explained using 
drawing 1 . Drawing 1 is the outline block diagram of a fuel cell 
generation-of-electrical-energy facility. In addition, this invention is not limited to 
the gestalt of the following operations. 

[0013] As shown in drawing 1 , the sources 101 of oxidation gas supply (for 
example, air compressor etc.) which are oxidation gas supply means to supply 
oxidation gas 1, such as air and oxygen, are connected to oxidation gas supply 
opening of the fuel cell 100 with which the eel which sandwiched the solid-state 
polyelectrolyte on the oxidation gas pole and the fuel gas pole, and the separator 
were equipped with the stack by which two or more laminatings were carried out 
by turns. The fuel gas sources of supply (for example, methanol-reforming 
machine etc.) 102 which are fuel gas supply means to supply fuel gas 2, such as 
hydrogen gas, are connected to the fuel gas feed hopper of a fuel cell 100. 
[0014] Between said sources 101 of oxidation gas supply and said oxidation gas 
supply openings of a fuel cell 100, the steam generator 10 made to generate a 



steam 3 is connected through mixer 11a. Between said fuel gas sources of 
supply 102 and said fuel gas feed hoppers of a fuel cell 100, the 
above-mentioned steam generator 10 is connected through mixer 11b. Between 
said mixer 11a and said oxidation gas supply openings of a fuel cell 100, the 
cooling water feeding machine 20 which feeds cooling water 4 is connected 
through condenser 21a. Between said mixer 11b and said fuel gas feed hoppers 
of a fuel cell 100, the above-mentioned cooling water feeding machine 20 is 
connected through condenser 21b. 

[0015] in addition - the gestalt of this operation -- the steam generator 10, mixer 
11a, etc. - oxidation gas - service water -- a steamy mixing means - 
constituting -- the steam generator 10, mixer 11b, etc. -- fuel gas - service water 
-- a steamy mixing means is constituted, the cooling water feeding machine 20, 
condenser 21a, etc. constitute the cooling means for oxidation gas, and the 
cooling water feeding machine 20, condenser 21b, etc. constitute the cooling 
means for fuel gas. 

[0016] Said steam generator 10 and said cooling water feeding machine 20 are 
electrically connected to the output section of the control unit 40 which is a 
control means, respectively. On the other hand, between said condenser 21a 
and said oxidation gas supply openings of a fuel cell 100, 
temperature-and-humidity sensor 30a which is a temperature-and-humidity 



measurement means for supply oxidation gas to detect temperature and 
humidity is prepared. Between said condenser 21b and said fuel gas feed 
hoppers of a fuel cell 100, temperature-and-humidity sensor 30b which is a 
temperature-and-humidity measurement means for supply fuel gas to detect 
temperature and humidity is prepared. Near the oxidation gas exhaust of a fuel 
cell 100, temperature-and-humidity sensor 31a which is a 
temperature-and-humidity measurement means for discharge oxidation gas to 
detect temperature and humidity is prepared. Near the fuel gas exhaust port of a 
fuel cell 100, temperature-and-humidity sensor 31b which is a 
temperature-and-humidity measurement means for discharge fuel gas to detect 
temperature and humidity is prepared. These temperature-and-humidity sensors 
30a, 30b, 31a, and 31b are electrically connected to the input section of the 
above-mentioned control unit 40, respectively. Moreover, the signal of loaded 
condition is inputted into the input section of the above-mentioned control unit 40 
from a fuel cell 100. 

[0017] Thus, it sets to the generation-of-electrical-energy facility constituted. 
While the oxidation gas 1 fed from the source 101 of oxidation gas supply is 
supplied to oxidation gas supply opening of a fuel cell 100 If the fuel gas 2 fed 
from the fuel gas source of supply 102 is supplied to the fuel gas feed hopper of 
a fuel cell 100 The oxidation gas pole of each eel is supplied from the oxidation 



gas-passageway slot where oxidation gas 1 was formed in one field of each 
separator of a stack. The fuel gas pole of each eel is supplied from the fuel gas 
passage slot where fuel gas 2 was formed in the field of another side of each 
separator of a stack, the oxidation gas (oxygen) concerned and fuel gas 
(hydrogen) react electrochemically in a eel from it, and a generation of electrical 
energy is performed. 

[0018] In order to fully carry out humidity of the solid-state polyelectrolyte of each 
eel in the stack of a fuel cell 100 at this time, By generating a steam 3 by the 
steam generator 10, and feeding in mixer 11a and 11b A steam 3 is mixed to 
oxidation gas 1 and fuel gas 2, and moisture is supplied to the solid-state 
polyelectrolyte of each eel in a stack by supplying a steam 3 in the stack of a fuel 
cell 100 with oxidation gas 1 and fuel gas 2, respectively. 
[0019] Thus, if the load of a fuel cell 100 becomes large when generating 
electricity The amount of the moisture generated to the oxidation gas pole side 
accompanying the reaction of the oxidation gas (oxygen) 1 by the side of [ the 
fuel gas pole side accompanying migration of the hydrogen ion in the solid-state 
polyelectrolyte of the eel in a stack to ] the movement magnitude of the moisture 
by the side of an oxidation gas pole and the oxidation gas pole of a eel and the 
above-mentioned hydrogen ion increases sharply. Redundant water is produced 
in an oxidation gas pole side, and a possibility that the redundant water 



concerned may condense by oxidation gas-passageway Mizouchi of a separator, 
and may bar smooth circulation of oxidation gas 1 is produced. 
[0020] Then, in a fuel cell generation-of-electrical-energy facility of the gestalt of 
this operation, said control unit 40 controls the steam generator 10 and the 
cooling water feeding machine 20 based on the signal of the loaded condition 
from a fuel cell 100, and the signal from said temperature-and-humidity sensors 
30a, 30b, 31a, and 31b to fully carry out humidity of the solid-state 
polyelectrolyte of a eel, without making redundant water condense by oxidation 
gas-passageway Mizouchi of the separator in the stack of a fuel cell 100. The 
control approach by this control unit 40 is explained below using drawing 2 and 3. 
The graph with which drawing 2 expresses relation with the humidity of the 
electrical property of a fuel cell, oxidation gas, and fuel gas, and drawing 3 are 
the graphs showing the humidity of the oxidation gas accompanying a load effect, 
and fuel gas. 

[0021] A fuel cell 100 has few amounts of the moisture generated to a movement 
magnitude [ of the moisture from an above-mentioned fuel gas pole side to an 
oxidation gas pole side ], and oxidation gas pole side at the time of the small low 
loading of a load, and the amount of the moisture generated to a movement 
magnitude [ of the moisture from an above-mentioned fuel gas pole side to an 
oxidation gas pole side ] and oxidation gas pole side at the time of the large 



heavy load of a load increases. As shown in drawing 2 , for this reason, at the 
time of the low loading of a fuel cell 1 00 (inside of drawing 2 , left (for example, A 
point)) the humidity of oxidation gas 1 - comparatively — many - carrying out 
(80%) - humidity of fuel gas 2 is lessened comparatively (70%) - on the other 
hand at the time of the heavy load of a fuel cell 100 (inside of drawing 2 , rightist 
inclinations (for example, B point)) the humidity of oxidation gas 1 
comparatively -- few - carrying out (20%) -- humidity of fuel gas 2 is made 
[ many / comparatively ] (90%) - ** — by carrying out Humidity of the solid-state 
polyelectrolyte of a eel can fully be carried out, without making oxidation 
gas-passageway Mizouchi of the separator in the stack of a fuel cell 100 
condense redundant water. 

[0022] That is, humidity of the solid-state polyelectrolyte of a eel can fully be 
carried out, without making redundant water flow into oxidation gas-passageway 
Mizouchi of the separator in the stack of a fuel cell 100 by adjusting the humidity 
of oxidation gas 1 and fuel gas 2 so that it may correspond to the graph shown in 
drawing 2 based on the loaded condition of a fuel cell 100. 
[0023] A control unit 40 is specifically based on the signal of the loaded condition 
of a fuel cell 100, and a signal from the temperature-and-humidity sensors 30a 
and 30b. While adjusting the amount of the steam 3 which controls the steam 
generator 10 to make it in agreement with the value of the graph which showed 



the humidity of the oxidation gas 1 supplied in a fuel cell 100, and fuel gas 2 to 
drawing 2 , and is mixed to oxidation gas 1 and fuel gas 2 Humidity of the 
oxidation gas 1 accompanying change of the moisture by the side of the 
above-mentioned oxidation gas pole produced in the eel in the stack of a fuel cell 
100 and a fuel gas pole and fuel gas 2 is checked with the signal from the 
temperature-and-humidity sensors 31a and 31b (feedback). 
[0024] When the load of a fuel cell 100 increases rapidly, here A control unit 40 
controls the yield of the steam 3 from the steam generator 10 to make humidity 
of oxidation gas 1 low quickly, while making humidity of fuel gas 2 high quickly. 
When the loads of a fuel cell 100 decrease in number rapidly, a control unit 40 
needs to control the yield of the steam 3 from the steam generator 1 0 to make 
humidity of fuel gas 2 low quickly while making humidity of oxidation gas 1 high 
quickly. Although controlled to remove a part for needlessness with Condensers 
21a and 21b superfluously [ amount / of the steam 3 generated from the steam 
generator 10 ], making high quickly humidity of oxidation gas 1 or fuel gas 2 by 
adjusting the amount of the steam 3 generated from the steam generator 10 It is 
very difficult to make low quickly humidity of oxidation gas 1 or fuel gas 2 only by 
adjusting the amount of the steam 3 generated from the steam generator 10. 
[0025] for this reason, further, when the load of a fuel cell 100 increases rapidly 
based on the signal of the loaded condition of a fuel cell 100, a control unit 40 By 



controlling the cooling water feeding machine 20 to make cooling water 4 spray 
into condenser 21a from the cooling water feeding machine 20 Oxidation gas 1 
is cooled quickly, condensation removal of the moisture in the oxidation gas 1 
concerned is carried out, and it is made quickly in agreement with the value of 
the graph which showed the humidity of the oxidation gas 1 supplied in a fuel cell 
100 to drawing 2 . When the loads of a fuel cell 100 decrease in number rapidly 
like this, fuel gas 2 is quickly cooled by controlling the cooling water feeding 
machine 20, condensation removal of the moisture in the fuel gas 2 concerned is 
carried out so that cooling water 4 may be made to spray into condenser 21b, 
and it is made quickly in agreement with the value of the graph which showed 
the humidity of the fuel gas 2 supplied in a fuel cell 100 to drawing 2 . 
[0026] Although both oxidation gas 1 and fuel gas 2 always had conventionally 
fixed humidity as shown in drawing 3 , by this with the gestalt of this operation 
When the load of a fuel cell 100 increases rapidly When the humidity of fuel gas 
2 goes up with sufficient responsibility and the loads of a fuel cell 100 decrease 
in number rapidly at the same time it follows this and the humidity of oxidation 
gas 1 falls with sufficient responsibility This is followed, and the humidity of fuel 
gas 2 comes to fall with sufficient responsibility at the same time the humidity of 
oxidation gas 1 goes up with sufficient responsibility. 
[0027] Therefore, according to the gestalt of this operation, though the 



solid-state polyelectrolyte of the eel in a stack is always fully humidified, 
generating of redundant water can be suppressed. 
[0028] 

[Effect of the Invention] The fuel cell with which the fuel cell 
generation-of-electrical-energy facility by the first invention was equipped with 
the stack to which two or more laminatings of a eel and the separator were 
carried out by turns, An oxidation gas supply means to supply oxidation gas to 
said fuel cell, and a fuel gas supply means to supply fuel gas to said fuel cell, the 
oxidation gas which mixes a steam in said oxidation gas supplied from said 
oxidation gas supply means -- service water -- with a steamy mixing means the 
fuel gas which mixes a steam to said fuel gas supplied from said fuel gas supply 
means service water -- with a steamy mixing means based on the signal of the 
loaded condition from said fuel cell, the amount of the steam mixed to said 
oxidation gas and said fuel gas is adjusted - as - said oxidation gas - service 
water - a steamy mixing means and said fuel gas -- service water - from having 
had the control means which controls a steamy mixing means a control means - 
the signal of the loaded condition from a fuel cell - being based - oxidation gas 
-- service water -- a steamy mixing means and fuel gas -- service water, since 
the amount of the steam which controls a steamy mixing means and is mixed to 
oxidation gas and said fuel gas is adjusted Even if it changes the load of a fuel 



cell, humidity of the solid-state polyelectrolyte of a eel can fully be carried out, 
without making redundant water condense by passage Mizouchi of the oxidation 
gas of the separator of a fuel cell, or fuel gas. 
[0029] The fuel cell generation-of-electrical-energy facility by the second 
invention is set to the first invention. Said cooling means for fuel gas is controlled 
to increase the amount of the steam mixed to said fuel gas while said control 
means controls said cooling means for oxidation gas to reduce the amount of the 
steam mixed in said oxidation gas, when the load of said fuel cell is large. Since 
said cooling means for fuel gas is controlled to reduce the amount of the steam 
mixed to said fuel gas while controlling said cooling means for oxidation gas to 
increase the amount of the steam mixed in said oxidation gas, when the load of 
said fuel cell is small Even if it changes the load of a fuel cell, humidity of the 
solid-state polyelectrolyte of a eel can fully be carried out, without making 
redundant water condense by passage Mizouchi of the oxidation gas of the 
separator of a fuel cell, or fuel gas. 

[0030] The fuel cell generation-of-electrical-energy facility by the third invention 
is set to the first or the second invention. A cooling means for oxidation gas to 
adjust the moisture in the oxidation gas concerned by cooling said oxidation gas 
which had said steam mixed, It has a cooling means for fuel gas to adjust the 
moisture in the fuel gas concerned by cooling said fuel gas which had said 



steam mixed. Since said control means controls said cooling means for 
oxidation gas, and said cooling means for fuel gas based on the signal of the 
loaded condition from said fuel cell to cool said oxidation gas and said fuel gas 
Even if it changes the load of a fuel cell rapidly, this can be followed and the 
humidity of oxidation gas and fuel gas can be adjusted. 
[0031] The fuel cell generation-of-electrical-energy facility by the fourth invention 
is set to the third invention. Said cooling means for oxidation gas is controlled so 
that said control means cools said oxidation gas, when the load of said fuel cell 
is large. Since said cooling means for fuel gas is controlled to cool said fuel gas 
when the load of said fuel cell is small, even if it changes the load of a fuel cell 
rapidly, this can be followed and the humidity of oxidation gas and fuel gas can 
be adjusted. 
[0032] The fuel cell generation-of-electrical-energy facility by the fifth invention is 
set to the third or the fourth invention. A temperature-and-humidity measurement 
means for supply oxidation gas to measure the temperature and humidity of said 
oxidation gas which are supplied to said fuel cell, It has a 
temperature-and-humidity measurement means for supply fuel gas to measure 
the temperature and humidity of said fuel gas which are supplied to said fuel cell. 
Said control means is based on a signal from said temperature-and-humidity 
measurement means for supply oxidation gas, and said 



temperature-and-humidity measurement means for supply fuel gas. said 
oxidation gas and said fuel gas are made into predetermined temperature and 
humidity - as ~ said oxidation gas -- service water - a steamy mixing means 
and said fuel gas -- service water, since a steamy mixing means, said cooling 
means for oxidation gas, and said cooling means for fuel gas are controlled, 
respectively Oxidation gas and fuel gas can be adjusted to the temperature and 
humidity corresponding to the load of a fuel cell, without being influenced by the 
original temperature and humidity of oxidation gas and fuel gas. 
[0033] The fuel cell generation-of-electrical-energy facility by the sixth invention 
is set to the fifth invention. A temperature-and-humidity measurement means for 
discharge oxidation gas to measure the temperature and humidity of said 
oxidation gas which were discharged from said fuel cell, It has a 
temperature-and-humidity measurement means for discharge fuel gas to 
measure the temperature and humidity of said fuel gas which were discharged 
from said fuel cell. Said control means is based on a signal from said 
temperature-and-humidity measurement means for discharge oxidation gas, and 
said temperature-and-humidity measurement means for discharge fuel gas. So 
that said oxidation gas by which it is discharged from said fuel cell, and said fuel 
gas may be made into predetermined temperature and humidity Said cooling 
means for oxidation gas, said cooling means for fuel gas, and said oxidization 



gas — service water -- a steamy mixing means and said fuel gas — service water, 
since feedback control of the steamy mixing means is carried out, respectively 
The humidity of oxidation gas and fuel gas can be adjusted checking 
condensation of the redundant water in passage Mizouchi of the oxidation gas of 
the separator of a fuel cell, or fuel gas, and the damp or wet condition of the 
solid-state polyelectrolyte of a cel. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the gestalt of implementation of the 
fuel cell generation-of-electrical-energy facility by this invention. 
[Drawing 2] It is a graph showing relation with the humidity of the electrical 
property of a fuel cell, oxidation gas, and fuel gas. 
[Drawing 3] It is a graph showing the humidity of the oxidation gas 
accompanying the load effect of a fuel cell, and fuel gas. 
[Drawing 4] It is the outline block diagram of an example of the conventional fuel 
cell generation-of-electrical-energy facility. 

[Description of Notations] 



1 Oxidation Gas 

2 Fuel Gas 

3 Steam 

4 Cooling Water 
10 Steam Generator 
11a, 11b Gaseous mixture 
20 Cooling Water Feeding Machine 
21a, 21b Condenser 
30a, 30b, 31a, 31b Temperature-and-humidity sensor 
40 Control Unit 

100 Fuel Cell 

101 Source of Oxidation Gas Supply 



102 Fuel Gas Source of Supply 
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